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Today'’s lecture

1. A brief overview of evolution of waste management
and promotion of Sound Material-cycle society in
Japan

2. Biomass wastes utilization towards a new
perspective for waste management and low carbon
socliety — a case of sewage sludge



Socio-economic conditions in Japan

Japan Population: 1945-2000
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Chronological Trend of Municipal Waste Generation
In Japan

Municipal Waste Trends in Japan
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Economic Status and Waste Generation In
Asian Nations and Japan
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Problems
drivers

Policy
response

Features

Evolution of Environmental Policies &

mid 1950’s

/Public sanitation due to
urban migration
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The Public
Cleansing Law
(1954)

“reactive”
improving public
health by sanitary
disposing of waste

and cleaning the
' environment

End-of-pipe

Note: lower figure based on IHDP-IT

Mid 50’s to
late 70’s

Increase of both
domestic and
industrial wastes
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Waste
Management
and Public
Cleansing Law
(1970)

“receptive”

Waste classification,
business
responsibility,

:__ standards for

‘cess

waste management in Japan

Early 80’s to
mid 90’s
Lifestyle change (from

uniform to diverse

demand): increase in
waste variety
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Waste
Management
Law revision
(1991-1997)

“constructive”
Promotion of recycling
(EOL products),
enforcement of
actions to protect
health

Product

mid 90’s to -

Challenge of security
and resilience, QOL,
global issues (climate
change, trans-
boundary movements)
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Fundamental law
for establishing a
sound material-
cycling society
(2000)

“Proactive”
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lifestyle, improve QOL,
decoupling, going
green (production,

“consumption)

System




Reliance on Incinerators and Dioxin problems

Type and number of incinerators
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Types of Incineration
facilities had changed.

Dioxin emission has
reduced drastically.



Promotion of Sound Material-cycle Society

= Exploitation of finite natural resources and
depletion of the resources

= Growing environmental loads associated with
the resource consumptions

= Lack in the final disposal sites (Japan)

Promotion of Sound Material
Cycle society became essential.



Framework of the Implementation Plan
Sound Material-cycle Society (SMS)

The Basic Environment Law

The Basic Environment Plan

Fundamental Law for Establishing a Sound Material-Cycle Society

Fundamental Plan for Establishing a Sound Material-Cycle Society

Proper disposal of waste

I Promotion of recycling

Waste Disposal and Public Cleansing Law

Law for the Promotion of Effective Utilities
of Resources

Local action plan

- Plan for Establishing Environmentally Sound
Material-Cycle Society in local governments
- Promoting Eco-town Project

Law for the Laws for promoting specific waste recycling Law for the
Promotion of Law for the Construction Law for Recycling of
Sorted Recycling of Material Promotion of End-of-Life
Collection and Specified Kinds Recycling Law Recycling and Vehicles
Recycling of Home Related
Containers and Appliances Activities for
Packaging Treatment of

Cyclical Food

Resources

Local council

Establishing Council on Promoting Zero-waste
City in Tokyo Metropolitan Area and Kyoto-
Osaka-Kove Area




3R (Reduce, Reuse and Recycle)

“Fundamental Law for Establishing a Sound Material-Cycle Society”

3R policy

1) Reduce: Capping resource uses and waste generation

2) Reuse
3) Recycle
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Three macro indicators
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Analysis of Material Flow in Japan
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About 10 % of the total material inputs recycled around the year 2000
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Macro Indicators to Measure the Material-cycle Society

A). Resource - GDP (Service)
(A): Productivity DMI

Resource productivity trends
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Upstream-Downstream Integration:

Integrated (sustainable) waste
management: combination of
waste streams, technology
treatment and recovery options

to achieve environmental benefit,

economic optimization

Resource use
efficiency,
Environmental
stress
minimization

Downstream Approach

Resources saving technology,
Eco-design in manufacturing,
Zero-emission initiatives in
production stage,
dematerialization

Reuse
Recycling

System

Sustainable waste
management

Consumption

Sustainable
Production
Resource "
circuiating
Society Green
Production/
.4 Service
"""""" System
Sustainable ervices-oriented business,

';Fbeling, green procurement,

SS system, lifestyle change




A summary and discussion — part 1

» Historically, three main characteristics of
Japanese wastes managements are observed:

1) Reliance on incineration as a means to reduce waste
volume,

2) Material recycling with ambitious recycling targets for specific
wastes,

3) An integral resource management approach that stresses
not only energy and material recovery but also an increase in
resource productivity.

» A comprehensive sets of indicator systems with
effective monitoring systems shall be further
needed to shift the society towards sustainability



2. Biomass wastes utilization towards a new
perspective for waste management and low
carbon society — a case of sewage sludge



Basic guidelines to transform wastes into energy resources

Trends in wastes incineration (by type of
incinerator)
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Generation and Utilization of biomass in Japan, 2005
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Utilization of sewage sludge ezt
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Energy conversion technologies of biomass
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Dr. Yoshida. N (2009)



Backgrounds of sewage sludge management
In Tokyo

 The volume of raw sewage sludge has been
Increasing steadily.

* Tokyo has historically suffered from limited
capacity of final disposal site.

 No agricultural use, composting use

Sewage management system has been designed

to reduce the sludge volume eventually disposed In
final disposal sites



For reducing the amount of final disposal

* |ncineration has been facilitated.

« Sludge recycling (Brick, Aggregate, Slag, RDF)
has been tested.

« Utilization of ash in cement industry as raw
material for cement (since 1998)




Sludge recycling products at Nanbu plant

Refuse Derived Fuel (RDF) Slag



Sludge transportation systems in the Tokyo 23)Wards
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Summarized sludge management system in the Tokyo 23
Wards area
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Comparative energy consumption in each
recycling process
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Energy consumption
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Energy consumption

Energy consumption in recycling process
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amount of final disposal (t/year)

Amount of final disposal
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Due to the increase of incineration ratio, the
amount of final disposal decreased
significantly.

Utilization of ash in cement industry was
started in 1998.




New perspective in sewage sludge management
In Tokyo (Japan)

» Shift to more energy efficient material use, such
as cement production.

» Re-evaluation of sewage as an energy source
(I.e. methane production), in the era of global
warming.

» Integrated management with other wastes such
as household wastes



Carbonization in Tobu sewage plant
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Methane fermentation In Kobe sewage plant

Flow of bio gas utilization
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Pioneering case of integrating various environmental facilities to
co-utilize local biomass resources —Kuzu City, Ishikawa -
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Innovative transformation of biomass for renewable
energy/chemical multiple productio
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A summary and discussion — part 2

» Utilization of biomass in urban and rural areas is
an essential policy direction to develop a
sustainable society (with sound-materials cycle
society and low-carbon society, combined.)

» Institutional designs for integrated approaches
are indispensable in promoting biomass
utilization.



